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(54) Recording medium 

(57) A recording medium 1 copses a tnerma.ly ^ ^^^^SX^ 

developer 5 which reacts with a dye precursor released d ye-pr2cursor in photosensitive microcapsules so 
material 6 such as awax. The recording m ^ um J^l^^ X ^ p r ^S IPg 4). Alternatively, a separate matenal 
that an imagewise exposure and developmen or c with the recording medium to form an image 

containing the microcapsules is exposed and the pressec in o co h gs orc , Qth wh ,ch have not 

thereon (Fig 2). The recording med.um may be uwdto form ^ before or after an image has been formed, 
been specially treated by transferring layer 3 by heating onto 
in layer 3 (Figs 2-4). 
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1ates to recording media. 
T his invention relate ^ 

Known recording medi ^ procassed 

printers, and so on. ^f^^-sensitive recording 
recording sheets, ^^^^ sh eets. Pnoto-pressure 
sheets, thermo-sensitive r ^ either the so -called 

sensitive recording sheets, , so _ oalled ..separate" 
,. self -=ontained" type or of _ con tained type 

type. The recording sheet of ^ ^ Qr the 

comprises a support " *^ and a deV eloping layer. 

lilce , coated with micros sor and have a 
The microcapsules contain Y a=cordanoe wit h 

mechanical hardness which ot a 9 develoP ing layer 

externally applied ^l™^™^ with dye precursor 
includes a developer which ^ >ulM . xn the 

selectively released from th ^ typa , th ere are 

C ase of recording sheets. The recording 

separate recording and devel » containing a 

sheet has a support ^^^^ developer sheet 
dye precursor and the / ormad a d eveloping layer 

o has its own support on with the d ye 

containing a ^«/ lal . are mainly used as the 
precursor. 

d eveloper. the case of a recording 

More particularly, i info rmation has 

2S sheet of the -"—""'"f^to' change the hardness of 
be en externally applied s ^ a image , 

t he microcapsules "^J^rocapsules so as to 
pressure is exerted onto , . to maKe the 

selectively rupture the """.^ ^ develo per carried 
30 ruptured microcapsules «» genera te colours 

on the same support, to there > ^ sim ilarly, 
selectively and develop the se p ar ate type, 

— ° £ \rr. 1 ^^ *° as to 

after information, is 
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4->,o hardness of the microcapsules to 
selectively change the hardness Dr essed 
*. +■ imaae the imaging sheet is pressed 
f orm a latent i*age, ^ 9 d devel oper sheet 

together with the se e ar *^ Y * * SQ as to selectively 
superposed on the »cox ^ hardness , wher eby 

S r u P ture - e - icr ° C ^ e ; /; m d the ruptured 

the dye precursor released rr carrie d on the 

rpacts with, the developer carnea 

:™ri;: e :: "r — — 

10 However, i recording medium 

ha ve been the L» an, also that 

the recording system 

pap er. cloth ^tc. invention been Mde 

.onsideration If these disadvantages of the P-o r art 
SyStemS " xn accordance with the Present invention there 

i. provided a recording «dl«- 7'!""' 

20 ^ally fusible and transferable ^-lopin, layer 

including a developer adapted to reac v t a ^ ^ 
precursor to develop , a col ur ™ type 
t his invent.cn «, ^ dye ptecurso r 

—rie rr r r : , : — 

microcapsules are provided m * Sep developer 
against which the recording wdu» carrying th 

30 is superposed in use. 

In the recording medirnn according to the 

present invention, the -~^^'^J^, b ' 

thermally fusible and tran s e ble. _ 

medium can thus be used in fnrm ,. n e letters, 

+■ after desired information eg 
35 m one embodiment, after ae recording 

, he like has been recorded on the reo 
pictures or the liKe na=> 
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+-v,nd the recording medium and a 
medium by any *nown -«^^ r . to be specially 
substrate which does not requi 

superposed one on the other oorrespcm ding to the 

developing layer ~^ f ^.^ to the substrate. The 
information is ^^""^iatent image, which is then 
transferred image may be » Serial, or it may 

developed directly on the substr ativelyj the 

b e a previously developed ^ onto . substrate 

, developing layer may be descrlbe d, and 

eg of paper or cloth >* «» P devalopin g layer, for 
th en an image is an imagln g sheet bearing 

example by pressure contact wit 

a latent image. ^mvides a 

Thus the present invention provides a 
-5 Thus ' rn p w , , H „ ired information to be 

recording medium which enab 1" such as 

s p ec ially invention will now be described 

20 further wiTreference to the accompanying drawings. 

" hiCh: Fig 1 is a schematic sectional view of a part 

I I a recording medium according to the 
of an embodiment of a recor * to exp iain 

25 present invention, on a much enlarged 

the structure thereof^ ^ schematlc views illustrating 

. two differences of recording , ^ - ^^this 
recording medium of separate type xn 
30 invention ma, *e ^ ^ illus trating a 

V- anD aratus in which a recording medxum of 
recording medxum apparatus invention may 

self-contained type xn accordance wx 

be used. fhpre is shown a 

schematic view illustratxng tn 
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, . , ^ nrpqpnt invention. In the 

medium -c-a^ t - - ordi 1 comprises 

tr ans ferable ^ oU-r suitable material 
may be used as the support Examples of the material 

useful for forming the support 2 include pasties films 
o£ polyester, polyimide, polycarbonate, e^sulfone, 
polyethersulfone, polyphenylene sulfide, polyether 
LO Ltone, etc which have a heat resisting ^aturenot 

-i*n-r- and paper such as condenser paper, 
lower than 150 C, ana ya H 

alassine paper, etc. 

The thermally fusible and transferable 
develops layer 3 is composed of a resin binder 4 having 
15 a relatively high melting point, a developer 5 and a 

colourless or light-coioured low-melting material 6 t he 
developer 5 and the material 6 being dispersed the 
re sin binder 4. The developer 5 is not mixed in the 

low-melting material 6. 

suitably, the low melting material 6 has a 

melting point in a range of from 40-C to 
Examples of materials which may be employed 
U ax-liKe materials such as paraffin wax, --oc^stal 1 " 
„ax, oxided paraffin wax, oxided micro-wax. 
25 wax, carnauba wax, bees wax, monta. wax, cere 

polyethylene wax, oxided polyethylene wax, castor wax, 
tallow hydrogenated oil, various Kinds of fatty add, 
lanolin, Japan wax, sorbitan staarate. sorbitan 
distearate. sorbitan parmitate steary^a --^^ 

30 ^rz^: "er::::- syndic »— 

wtx polyoxyethylene oleyl ether, polyoxyethylene nonyl 
phLLtLr! etc; and low-melting thermoplastic resins 
such as petroleum resin, rosin, ester gum, Keton resin, 
3S epoxy resin, ethylene-vinyl acetate copolymer resin, 
ethylene-a olefin copolymer resin, etc. 
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mixture thereof « * subst ances used should ba a 

meltin9P t ° h fn a ranfe orLo, about to a.ut ,5-C. 

value within a range ively LO „ temperature, 

Bein g fused at r ^ ^ enhance tM 

the low-melting material a transferable 

flowability of the thermal^ usibl^a ^ ^ 
developing layer 3, to th ired mat erial, such as 

th e developing ^« 3 liRe , whe n the coloured 

ordinary paper cloth «^ tran3 f erred onto the 

developing layer 3 is 

desired material- d as the 

Examples of resins which may be 
• i *L. water-soluble resins such as 

binder 4 include wate ^ efchyl cellu lose, 

polyvinyl alcohol, methyl lluloae , hydroxypropy-1 

poly ethylene oxide, «^^. lloXo ... polyvinyl- 
cellulose, pullulan, car ym polvaory lamide, 
pyrrolidone, sodium polyacryl , na . malei c 
styrene-maleic ^-.^^^/^Ui- such 

, anhydride "P 0 """^ ' acetate re sins, ethylene-vinyl 
as acrylic resins, vinyl ^ naterlals 

acetate copolymer resins, e ^. admlxture . The 

may be used singly or in a .<, he sive when the 

Jin binder « .ainly ^o material 

5 developing layer 3 is transferr 

such as °**^J£Zr«ntT *™ Known to be usable as a 

An y -^lals I sensitive recording sheets 
developer for photo-pressure les of suitable 

may be -ed as the developer^ J^^. _ h as 

attapulgite, etc; ^^^nol-. ^1 P-cl, 
p-cresol, P-P^ h _;~J lj tyl phen P ol) , a condensation 
2,2-methylenebls (4 tort Y P o „ product of 

3S product of Phenol- of the aromatic 

phenol-acetylene, etc, comp 
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1d series such as salicylic add, 5-tert 
carboxylic acid »» pyl tannlc acld , 

butyl salicyclic acid. ^ oic acid , 

p-butyl benzoic acid, P hyd y lic salts of 

2 ,5-dihydroxybenzolc acid etc^ ^ ^ 

the aromatic carboxylic * cld 2 _ hyd roxynaphtoate, zinc 

salicylate, tin "^ l * te '"e etc; and metallic 
3,,-di-tert-butylate salxcyxate.^ ^ 

expounds such as ' develo per materials may be 

zinc stearate, etc fixture. 

U sed sin, ly cr in a s^ita ^ ^ ^ 

\ in use is pressed together with a 
separate type, » " * aving phot o-sensitive, 

sheet carrying *^°"P S ^ ensitive properties 

pressure-sensitive and/or h ously . forra ed latent 

app lied ^- s \Z J: i-,e is then developed, 
image, so that the i acco rding to the present 

However, a recording -^^^ _ 00 9 ntained type, which 
invention may also b. > = ,„ icrocap sules having photo- 

developing layer 3. each 

Referring now to Figs. * +. 0 -f a 

' * L^ates the basic arrangement of a 

5 schematically illustrates t q medium according 

recording apparatus in which a reco 

to the present invention can be u ot such a 

, illustrates a 111 st 
Fig. 2.1" 2 , a photo-pressure 

recording apparatus. „. t e d with microcapsules 

30 sensitive recording medium 11 coa _ setting res in, 

containing photo-sensitive, that^ . ^ ^ ft 

and a dye precu, :sor is ^ photo . pr essure 

to an exposure system 10 axp osed to light-, 

sensitive recording medium 11 ^ _ so 

35 carrying information from .1*9 infoOTa tion 

that a latent imagecorresponding ^ ^ 

carried by the light is forme 
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* <n fl the photo-setting resin of the 
by selectively *-denxng the jph^ reCordin g 

xaicrocapsules. The p ° ^ ^ superpose d on 

m ediuxa 11 carrying the ^ with this invention 
a recording medium 1 in dire ction of arrow 

which is fed into the appara- ^ ^ 

Bf and the -^°^^\^ lQ ^ rolls 12 and 13 
rae diu* 1 are ^ SQ that the microcapsules 

where they are pressed t g rQ station 10 are 

which were not hardened at the thermally 

selectively ruptured. x the 

recording medmm 1 ea=h othar , so that the 

medium 11 are made ^ dye precursor exposed 

developing layer 3 ressure sensitive recording 

5 on the surface of ****** ruptured microcapsules, 
medium 11 from the * the recording medium 

hereby the latent J ed ^ x as shown by the 

1X is developed on the ^cording medium 11 after 

hatching. The photo-pressure r dire =tion of 

l0 this Pressure-developme- ,s - * _ 

arrow C by a taKe-up device (n thus . 

r Trruii^ --irihie 

developed thermally fuslD lnsta nce, ordinary 

lay er 3 is then superpose on, t or ^ ^ 

25 paper or cloth 16 medium x a nd substrate 

D, and the superposed record ^ and 15 so 

material 16 are passed between ^ 
as to be heated and P«« " transfer able developing 
developed thermally fu3^ ^ ^ 

30 layer 3 is heat-transfer in the 

support a of the recording medium 1^ ^ ^ _ 
direction of arrow E by deV eloped image of 

Whilst the substrate 16 onto transfer red is fed in 

the developing layer 3 has now 

r TP 



3 5 the direction of arrow F. 
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Fia 3 shows another embodiment of recording 
-T, recording medium 1 in accordance 
apparatus, in whxch a recor g ^ fuslble a nd 

vith this invention and having ^ ^ dlrectlon 

transferable developing layer 26 eg of 

of arrow V and superposed of BtW 

ordinary paper or which I ^ be tween a pair of 

B , . The superposed layers theraally fusible 

heating rollers 24 and 25 so t heat - tr ansf erred 

and transferable »■ «*• . 

D onto the surface of the ^ substrate 26 , x . 

developing layer 3. now car tlv . record ing sheet 

superposed on a Ph°t°-P™ ima ge-carryin g light by 
2l which has been exposed to im g ^ 

passage through an layers are passed 

.5 image thereon, and the supe J?^ ^ ^ ^ ^ ^ the 

between a pair of P"*". 3 thermally fusible and 

Xatent image is develope d by th 26 so as 

transferable developxn, ^ 3 >uMt „ t . 26 . 
to form a visibl, .image » the _ ^ 

Th e substrate ^ ^ ^ direction of 

developed .mage 3 « recordin g sheet 21 is 

arrow C , whilst the used o£ arrow 0 , . Thus 

separately taken up m the ordin ary paper or 

there is produced a ^ ^ image has been 

2 5 cloth, onto which it appear 

^-pressure ^TJ^^^ 

developing and ^ 1 ^^r«h"tT 0 i«-ti» of 

recording medium 31 m ^ reCording 

30 t he -.»^^^ 0 ^ type has a support coated 
m edium 31 of the ™" and trans ferable 

wit h not only a thermally ^ Qf microca p S ules 

developing layer 3 but also gensitive and/or heat- 

having photo-sensitive, p ua# a late nt image 

3 5 sensitive properties. In exposure light is 

, • „ 4- 0 information carried 
corresponding to xni.w 



9- 



10 



,, th rough an exposure 
t ormed on the recording ped fey a pal r of 

sys tem30. IMlatent 3 2»d33. Then, the 

pressing and developing rolls ^ 
developed ^"^er or cloth 36, for instance, 

,„ „j 35 onto ordinary paper ordinary paper 

the final ^ ^opedlmage^s - - * «" 

^loth 36 having the develop reCO rding medium 31 

or clotti used recoru 

direction of arrow A , ^ an arrow B" • 

t s taxen up in ^^rent that «» 

It will -e apparen wuf, 

parmit s desired i"*""^ lUM , to he recorded onto 
characters, pictures, o ^ p aper to produce for 

ordinary paper or specially tr ^ ^ 
example official of cloth such as shirts, 

, or the 11*. > °r °nto ""ol uke . Th e 

training shirts, -^^rU colours oy suitable 
recording can be made « d eveloper, and 

the microcapsules de on 

selection of th mlti . colo „r recording 
therefore desirea 
.0 ordinary paper or cloth. 
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CLAIMS : 

A recording medium 
carrying a ^to react ,«* . 

colour- 

which microcapsules 

also provided on said support. 

3 x recording medium ^^"^ 
3 ' ot carry microcapsules 

wherein said support does n whereln th ere is 

confining said dye prec-- ^ . rt 

preceding claim, in ' „ hloh have a heat 

material selected from P and paper . 
resisting temperature not 

a recording -^^IbT and 

pr eceding claim, in • — ^ ^ 

transferable developing lay matarlal in 

melting resin binder and a lo ^ and sald Xow 

5 addition to said in sa id resin bind such 

melting material being disper^ ^ ^ ^ 

that said developer is n 

material. 

melting thermoplastic resins. 
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. 7 . ^-7^rr»*" 

Clai. «. in which .a« ^f^. resin s ana 

material selected from water 

emulsions. 

•■ * -^:nr:e^in^at 

preceding claim, in sa id inorga nic acid 

Last one material -^^^ series, a compound 
m aterial; a compound o th P s; a metall ic salt. 

of ttie aromatic carboxylic acl ^ staarate . 

of an aromatic carboxylic 

9 k method of forming an image on a 
substrate. which comprises ™^^ um as claimed in 

(a) providing a reco 

..aid recording 
Claim 2, latent image on said re 

(b) forming a to ^formation- 
medium by exposing sal 

bearing radiation, and effecti ng heat-transfer of 

CO eith " °f a substrate and developing the 
sal d developing °; tlon o£ pre ssure to said 

latent image by appi 
developing layer. 

10 A metnod of forming an image on a 

-^^: 1 provXr-"parX■ recording media as 
— ^^l-ng a 

m edium carrying said microc P radiatl on, and 

mi crocapsules to beat-transfer o 

<c) in either order^ ^ ^ bringing said 

said developing layer onto . into contact 

developing layer ^ "^.nt ima ge is developed, 

under pressure whereby said 
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xl . A recording —i- >*'™f™ l\ the 

nereinfcefore .escribe, with reference to 
accompanying drawings. 

a recording medium according to 

12 ' T " To f orm a developed image on a paper 
any preceding claim to form 
or cloth substrate. 

13 The use of a recording medium to for* a 
,*,.c«t« substantially as 

* of the accompanying drawrngs. 



